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ABSTRACT 

This  report  presents  estimates  of  costs  to  poultry 

slaughtering  plants  of  utilizing  wastewater  treatment  systems 

to  meet  likely  future  effluent  limitations  and  discusses  the 

economic  impact  of  these  costs.   Data  on  industry  location, 

water  use,  waste  treatment,  and  byproduct  disposition  are  pro- 

vided.  For  representative  plants,  wastewater  treatment  costs 

ranged  from  0.5  to  1.9  percent  of  average  total  costs.   Plants 

without  municipal  treatment  would  require  a  total  investment 

of  $21  to  $60  million  to  construct  the  current  best  available 

control  technology.   Wastewater  treatment  costs  of  this  techno- 

logy would  represent  1.6  to  5.9  percent  of  average  total  costs 

for  representative  plants.   High  costs  of  constructing  waste- 

water treatment  systems  to  meet  the  effluent  limitations  will 

encourage  poultry  slaughtering  plants  to  seek  other  alterna- 

tives to  reduce  water  use  and  wasteloads. 

Key  Words:   Poultry  processing,  Pollution,  Waste,  Wastewater 

treatment,  Byproducts,  Effluent  limitations. 
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The  Animal  and  Plant  Health  Inspection  Service  (APHIS), 
USDA,  cooperated  in  the  survey.   This  study  was  funded  by  the 
Office  of  Water  Programs,  Environmental  Protection  Agency  (EPA) 
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SUMMARY 

Large  capital  investments  needed  to  construct  and  operate 
the  best  available  control  technology  to  meet  increasingly 
stringent  effluent  limitations  might  force  the  poultry  pro- 
cessing industry — which  operates  on  a  narrow  profit  margin — to 
seek  lower  cost  alternatives. 

The  method  of  handling  poultry  byproducts — blood,  offal, 
and  feathers — generally  determines  the  pollution  potential  from 
slaughtering  operations.  Current  industry  performance  in  by- 
product handling  and  disposition  is  much  better  than  15  years 
ago.  If  practices  of  the  earlier  period  were  followed  to  the 
same  degree  today,  pollution  potentials  of  the  industry  would 
be  greater. 

Of  the  386  poultry  slaughtering  plants  responding  to  the 
1971  USDA  survey,  245  had  final  municipal  waste  treatment,  113 
had  private  treatment,  and  28  had  no  treatment.   Plants  with 
final  municipal  treatment  accounted  for  about  65  percent  of 
Federally  inspected  poultry  slaughter;  plants  with  private 
treatment,  25  percent;  and  those  with  no  treatment,  6  percent. 

The  surveyed  plants  currently  have  an  estimated  investment 
in  private  wastewater  treatment  facilities  of  $7.1  to  $20.3 
million.   Average  replacement  value  ranges  from  $63,000  to 
$180,000  per  plant  with  private  treatment.   Estimated  operating 
and  maintenance  costs  —  including  capital  costs  —  range  from  2.7 
to  7.3  cents  per  100  pounds  of  live  weight  slaughter.   Current 
wastewater  treatment  costs  range  from  0.5  to  1.9  percent  of 
total  costs  for  representative  plants. 

Sixteen  plants  with  only  primary  treatment  and  28  with  no 
treatment  would  need  $1.5  to  $4.5  million--an  average  cost  per 
plant  of  $35,000  to  $109,000--to  upgrade  wastewater  treatment 
to  the  best  practicable  control  technology  (  anae r ob ic- ae rob i c 
lagoon  system).   With  this  investment,  the  141  plants  with 
private  treatment — 97  currently  with  the  equivalent  of  the  best 
practicable  control  technology,  16  with  only  primary  treatment, 
and  28  with  no  t rea tmen t-- could  likely  meet  effluent  limitations 
of  the  best  practicable  control  technology. 

The  141  plants,  including  eight  that  currently  have  extended 
aeration,  would  require  a  total  investment  of  $21  to  $60  million 
to  upgrade  to  the  best  available  control  technology  (extended 
aeration)  —  an  average  investment  per  plant  of  $149,000  to 
$424,000.   Operating  and  maintenance  costs  would  range  from  8.2 
to  22.6  cents  per  100  pounds  live  weight  s laugh t er--rep res  en t ing 
1.6  to  5.9  percent  of  total  costs  for  representative  plants. 
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THE  POULTRY  PROCESSING  INDUSTRY:   A  STUDY  OF  THE 
WATER  POLLUTION  CONTROL  COSTS 


IMPACT  OF 


By 


James  G.  Vertrees 
Marketing  Economics  Division 
Economic  Research  Service 


INTRODUCTION 

The  poultry  processing  industry  faces  more  stringent 
regulations  directed  at  reducing  water  pollution.   The  Water 
Quality  Act  of  1965  charged  the  States  with  primary  responsibi- 
lity for  implementing  and  enforcing  water  quality  standards  for 
their  interstate  waters.   Under  this  act,  water  quality  standards 
were  to  be  set  as  the  control  mechanism  of  water  pollution.   State 
water  quality  standards  were  subject  to  Federal  approval  and 
ultimately  to  Federal  enforcement. 
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1/       S.  2770,  passed  by  the  U.S.  Senate  in  November  1971. 

2_l       The  Federal  Water  Pollution  Control  Act  Amendments  of 
1972  (H.R.  11896),  passed  in  March  1972,  restricts  the  1981 
effluent  limitations  and  goals  from  becoming  effective  until 
Congress  enacts  a  specific  statute  after  the  submission  of  a 
report  by  the  National  Academy  of  Sciences  and  National  Academy 
of  Engineering  on  the  technical,  economic,  social,  and  environ- 
mental effects  of  meeting  or  not  meeting  these  goals.   Differences 
in  the  two  bills  had  not  been  resolved  at  the  time  this  report 
was  prepared. 


To  develop  effluent  limitation  guidelines,  EPA  is  conducting 
a  comprehensive  study  of  industrial  wastewater  technology  through 
the  Industrial  Waste  Studies  Program.   During  the  first  phase  of 
the  program,  private  firms  completed  studies  of  21  industrial 
categories  under  contract  with  EPA.   Achievable  effluent  limits 
and  available  technology  were  identified  in  a  summary  report  on 
the  meat  products  industry,  including  poultry  processing.  3/   A 
second  program  phase  is  being  initiated  to  develop  additional  data 
to  establish  guidelines. 
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Methodo logy 

Descriptive  data  on  waste  handling  and  treatment  practices 
were  obtained  through  a  mail  questionnaire  sent  in  1971  to 
Federal  inspectors  in  poultry  slaughtering  plants.   Annual  plant 
volume  data  for  use  in  classifying  plants  by  size  and  type  and 
for  estimating  wasteloads  and  byproducts  were  provided  by  APHIS. 
Technical  data  on  wasteloads,  water  use,  and  treatment  systems 
and  costs  were  obtained  primarily  from  EPA. 

This  report  focuses  on  poultry  slaughtering  plants  because 
of  the  magnitude  of  waste  and  water  pollution  problems  of  these 
plants  relative  to  other  types  of  poultry  plants.   Table  1  shows 
the  number  of  slaughtering  plants  responding  to  the  survey  by 
size  of  plant  and  region.   Data  on  further  processing  and  cut-up 
plants  are  given  in  appendix  tablesA-1  to  A-6.   In  addition  to 
the  386  slaughtering  plants  responding,  there  were  345  further 
processing  plants  and  200  cut-up  plants  (table  A-l).   Survey 
plants  accounted  for  96,  90,  and  90  percent,  respectively,  of 
Federally  inspected  slaughter,  cut-up,  and  further  processed 
volume  based  on  19  70  data. 

In  this  study,  plants  rather  than  firms  were  the  major  unit 
of  analysis.   However,  there  are  many  multiplant  firms  in  the 
industry.   Because  of  the  large  number  of  plants  in  the  survey 
and  the  volume  of  industry  output  accounted  for,  the  data  and 
costs  estimated  should  realistically  represent  the  poultry 
slaughtering  industry. 


Table  1. --Number  and  size  of  surveyed  poultry  slaughterinj 

plants,  by  region,  1970 
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1/    Less  than  10  million  pounds  live  weight  slaughter  in  1970. 
2_/    Ten  to  49.9  million  pounds  live  weight  slaughter  in  1970. 
_3/  Fifty  million  pounds  or  more  live  weight  slaughter  in  1970 


OVERVIEW  OF  THE  POULTRY  PROCESSING  INDUSTRY 

Poultry  plants  perform  the  functions  of  slaughtering  and 
eviscerating,  further  processing,  and  cutting  up  of  broilers 
(young  chickens),  turkeys,  mature  chickens,  and  other  classes  of 
poultry.   Usually,  plants  that  cut  up  and  package  poultry  also 
engage  in  other  processing  activities.   Many  plants  specialize  in 
the  more  complex  functions  of  canning  and  further  processing. 
Poultry  slaughtering  plants  transform  live  poultry  into  icepacked 
or  chilled  r eady- t o- cook  broilers  and  fresh  or  frozen  fowl  or 
turkeys.   Further  processing  plants  convert  ready- to- cook  broilers 
fowl,  and  turkeys  or  boned  meat  into  a  variety  of  canned  and  pro- 
cessed it  ems . 

The  poultry  processing  industry  has  grown  in  the  past  decade 
and  has  achieved  a  high  level  of  efficiency  through  continual 
adoption  of  new  technology.   It  is  characterized  by  a  high  degree 
of  vertical  coordination — successive  stages  of  production  and 
marketing  are  linked  together  through  ownership  or  contracting. 
The  processing  plant  is  an  integral  part  of  different  coordina- 
tion schemes.   For  example,  the  typical  integrated  broiler  firm 
has  its  own  hatchery,  feed  mill,  and  processing  plant,  and  depends 
almost  entirely  on  contract  production.   The  firm  may  be  local, 
a  subsidiary  of  a  national  feed  company  or  meat  packer,  or  part 
of  a  large  conglomerate.   Turkey  firms  tend  to  follow  a  similar 
pattern;  mature  chickens,  on  the  other  hand,  are  a  byproduct  of 
commerical  egg  production. 

Plants  under  Federal  inspection  slaughtered  over  90  percent 
of  total  U.S.  production  of  young  chickens,  mature  chickens,  and 
turkeys  in  1970.   The  volume  of  all  poultry  slaughtered  in  Fed- 
erally inspected  plants  increased  from  8.1  to  12.9  billion 
pounds  live  weight  between  1961  and  1970 — a  59-percent  increase. 
In  the  same  period,  the  number  of  slaughtering  plants  dropped 
from  532  to  412.   Federally  inspected  slaughter,  cut-up,  and 
further  processed  volumes  by  product  class  in  19  70  are  given 
in  table  2.   Young  chickens  and  all  turkeys  accounted  for  93 
percent  of  total  slaughter.   Young  chickens  accounted  for  over 
90  percent  of  total  cut-up  volume,  while  turkeys,  mature  chickens, 
and  young  chickens  accounted  for  important  amounts  of  total  fur- 
ther processed  volume.   The  number  of  Federally  inspected  plants 
handling  poultry  and  red  meat  and  poultry  on  December  31,  1970  is 
shown  in  table  3. 


S  t  rue  ture 


Concentration  in  poultry  processing  generally  has  been  low 
compared  with  other  branches  of  food  manufacturing.   Census  data 
show  a  slight  increase  in  concentration  between  1963  and  1967 
(table  4).   For  1963,  the  4,  8,  20,  and  50  largest  companies 
accounted  for  14,  20,  30,  and  47  percent  of  total  shipments;  in 
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Table  3. --Number  of  Federally  inspected  plants  handling  poultry 
and  meat  and  poultry,  December  31,  1970 

Type  of  plant  Number 

Poultry  slaughtering  1/ :       412 

Poultry  slaughtering,  cut-up  and  : 

further  processing  2_/ :       590 

Combination  meat  and  poultry  plants,  : 

primarily  further  processing :       590 

Total  plants  handling  poultry :    1,180 

1_/  Any  plant  involved  in  slaughtering  young  chickens,  mature 
chickens,  turkeys,  ducks,  or  other  poultry. 

_2_/  Includes  slaughtering  plants  counted  above  as  well  as 
specialized  further  processing  plants  and  cut-up  plants. 

Source:   Unpublished  data,  Animal  and  Plant  Health  Inspection 
Service,  USDA. 


Table  4. — Census  concentration  ratios  for  poultry  dressing  firms, 

1963  and  1967 


Year 


Comp  anies 


Value 
of 
shipments 


Pctg.  of  value  of  shipments 
Firms  ranking 


1-4 


1- 


1-20  :  1-50 


1963  . . 
1967  . . 


Numb  er 
842 
709 


Mil lion 
dollars 

2,240.9 

2 ,936. 1 


14 
15 


Pe  r  cen  t- 


20 
23 


30 
35 


47 
51 


Source:   Bureau  of  the  Census,  Concentration  Ratios  in 
Manufacturing,  1967,  Standard  Industrial  Classification  2015, 
Part  1,  August  1970. 


1967,  these  percentages  were  15,  23,  35,  and  51.   The  number  of 
companies  decreased  by  15.8  percent  from  1963  to  1967,  but  the 
value  of  shipments  increased  by  31  percent. 

The  4,  8,  and  20  largest  Federally  inspected  firms  accounted 
for  18,  29,  and  47  percent  of  total  Federally  inspected  young 
chicken  slaughtered  in  1968  (4_)  ,  compared  with  percentages  of  18, 
28,  and  44  in  1964  (table  5).   In  1968,  the  4,  8,  and  20  largest 
turkey  firms  slaughtered  30,  44,  and  65  percent  of  total  Federally 
inspected  slaughter,  an  increase  from  the  1964  level  of  22,  33, 
and  51  percent.   For  the  four  largest  young  chicken  firms,  the 
number  of  plants  operated  decreased  from  36  in  1964  to  31  in  1968. 
The  four  largest  turkey  firms  increased  the  number  of  plants 
operated  from  29  to  30. 


Table  5. — Share  of  Federally  inspected  young  chicken  and  turkey 
slaughtered  by  the  4,  8,  and  20  largest  firms  and  the  number 
of  plants  operated  by  these  firms,  1964  and  1968 


Poul try 
and 
year 

Share 

of 

total 
si 

Federall 
augh  ter 

y 

inspected 

Four 
f. 

lar 
L  rms 

gest 

:  Ei 

gh  t  largest 
firms 

:  20 
:    f 

largest 
i  rms 

D  ^  ■*-  ~  ~  ~  4- 

Young  chickens: 
1964  

18 
18 

22 
30 

36 

31 

29 
30 

-Num 

b  er  o 

28 

29 

33 
44 

f  plants 

51 
48 

37 
38 

op 

e  ra t ed 

44 

1968  

47 

Turkeys : 

1964  

51 

1968  

65 

Young  chickens : 
1964  

80 

1968  

84 

Turkeys : 

1964  

56 

1968  

54 

Source:   F.  L.  Faber  and  W.  W.  Gallimore,  Changes  in  Firm  and 
Plant  Size  in  Broiler  and  Turkey  Processing,  Poultry  and  Egg 
Situation,  U.S.  Dept.  Agr.,  November  1969. 


A  growing  share  of  poultry  processing  has  been  handled  by 
the  largest  firms.   Motivation  of  firms  to  grow  by  acquisition 
appeared  to  remain  strong  through  1970.   Although  the  upward  trend 
in  concentration  might  be  expected  to  increase  through  further 
mergers,  it  could  be  reversed  if  corporate  management  were  to 
become  dissatisfied  with  the  relative  rates  of  return  from  pro- 
cessing and  decide  to  divest  themselves  of  processing  plants. 


Market  s 

Poultry  meat  is  marketed  primarily  through  retail  food 
stores;  about  25  percent  of  broiler  output  is  sold  through 
institutional  firms.   Broilers  are  sold  in  fresh  ice-packed 
or  chilled  form;  ready- to- cook  turkeys  are  sold  primarily  in 
frozen  form;  and  most  mature  chickens  are  further  processed. 
Further  processed  poultry  products  accounted  for  about  13  per- 
cent of  total  poultry  slaughter  (ready-to-cook  weight)  in  1970. 
For  turkeys,  31  percent  of  total  slaughter  (ready-to-cook)  was 
used  in  further  processed  products  in  1970.  _6/   Broilers,  which 
are  sold  and  consumed  on  a  year-round  basis,  are  in. direct 
competition  with  red  meats,  particularly  pork.   Because  of  the 
seasonal  consumption  pattern  for  turkeys,  turkey  meat  has  less 
sustained  direct  competition  from  red  meats. 
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6_l       Unpublished  data  from  the  Meat  and  Poultry  Inspection 
Division,  APHIS,  USDA. 


Location  of  Production 

Broilers  and  turkeys  are  produced  in  highly  concentrated 
geographic  areas  and,  with  few  exceptions,  slaughtering  plants 
are  located  in  production  areas.   The  location  of  these  plants 
has  shifted  over  time  from  market  to  production  areas.   Because 
of  the  limited  state  of  technology  in  production,  transportation, 
processing,  and  distribution,  plants  once  were  required  to  locate 
near  major  markets.   With  development  of  new  technology  and 
changes  in  industry  structure  toward  coordinated  systems,  slaugh- 
tering plants  no  longer  have  to  be  located  close  to  markets.   On 
the  other  hand,  because  of  the  market-oriented  nature  of  the 
processed  poultry  business,  many  further  processing  plants  are  in 
heavily  populated  areas. 

For  broilers,  the  10  top  producing  S t a t es--p r imar i ly  in  the 
South  Atlantic  and  South  Central  regions --account ed  for  84  percent 
of  total  U.S.  production  in  1970  (table  6).   These  two  regions 
produced  87  percent  of  commercial  broiler  supply  in  19  70  (table  7) 
All  regions  except  these  two  experienced  declines  in  shares  of 
U.S.  broiler  production  from  1960  to  1970.   For  turkeys,  the  top 
10  S tates--including  Minnesota,  California,  North  Carolina, 
Missouri,  and  Arkansas  —  produced  75  percent  of  U.S.  turkey  output 
in  1970.   Production  of  turkeys  is  not  as  concentrated  regionally 
as  broiler  production,  with  the  two  largest  regions — West  North 
Central  and  West — accounting  for  52  percent  of  turkey  output  in 
1970.   Production  of  mature  chickens  is  less  regionally  concen- 
trated than  that  of  broilers  or  turkeys,  with  the  top  10  States 
accounting  for  56  percent  of  U.S.  production  in  1970.   The  two 
largest  regions-- S o uth  Atlantic  and  South  Cen t r al-- ac coun ted  for 
48  percent  of  the  total. 


INDUSTRY  LOCATION,  WATER  USE,  AND  WASTE  TREATMENT 

This  section  presents  information  obtained  from  the  survey 
of  Federally  inspected  poultry  slaughtering  plants.   Where  perti- 
nent, data  are  broken  down  by  plant  size  and  region.   Estimates 
of  water  use  and  wasteloads  were  made  for  four  groups  of  plants  — 
those  with  private  treatment,  municipal  treatment,  private-munici- 
pal treatment,  and  no  treatment.   The  estimating  procedure  based 
water  use  and  wasteloads  on  actual  volumes  of  poultry  slaughtered 
in  plants  in  1970.   Standard  raw  wasteloads  from  the  Industrial 
Waste  Study  of  the  Meat  Products  Industry  (2)  provided  the  basic 
water,  BOD,  ]_/    and  suspended  solid  parameters  J3/  per  1,000  pounds 


]_/       Estimates  of  BOD  wasteloads  were  based  on  BOD5  parameters 
See  footnote  4  for  a  definition  of  BOD. 

_8/   Suspended  solids  are  wastes  that  will  not  sink  or  settle 
in  plant  effluent  and  which  must  be  removed  by  secondary  or 
tertiary  treatment. 
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Table  7 . --P r o due t i on  of  broilers,  mature  chickens,  and  turkeys, 

by  region ,  19  70 


Region  1/ 


Broilers 


Mature 
chi  ckens 


Turkeys 


North  Atlantic 


East  North  Central 


West  North  Central 


South  Atlantic 


South  Cen  t r al 


Wes  t 


United  States  (48) 


1,000  pounds  live  weight- 


594, 356 
1/(5.5) 

155 ,086 
(1.4) 

161,984 
(1.5) 

4,528,245 
(41.9) 

4,855 ,432 
(44.9) 

506 , 740 
(4.8) 


167,156 
(14.0) 

145  ,191 
(12.1) 

160,664 
(13.5) 

278,502 
(23.4) 

295,965 
(24.7) 

147  ,457 
(12.3) 


10 ,801,843 
(100.0) 


1,194,935 
(100.0) 


59  ,828 
(2.7) 

273,188 
(12.5) 

638.  712 
(29. 3) 

372  ,638 
(17.1) 

341,901 
(15.7) 

498,186 
(22.7) 


2  ,184,453 
(100.0) 


1/  S 
Vermon 
New  Je 
Illino 
Iowa  , 
South 
North 
Centra 
Louis  i 
New  Me 
and  Id 

2/ 


t a  tes  in 
t ,  Mas  sa 
rs  ey ,  an 
is ,  Mich 
Miss  ouri 
Atlantic 
Carolina 
1  — Kentu 
ana ,  Okl 
xi  co ,  Ar 
aho  . 
Number  i 


parentheses  is  regional  share  of  U.S.  total. 


Source:   Based  on  data  from  Statistical  Reporting  Service,  USDA 
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of  product  used  for  converting  plant  volumes  to  plant  and  industry 
water  use  and  wasteloads  (table  A-7).   Standard  raw  wasteloads 
are  based  on  the  effluent  from  a  well-run  slaughtering  plant 
before  primary  or  secondary  treatment. 

The  386  slaughtering  plants  surveyed  accounted  for  96  percent 
of  Federally  inspected  slaughter  in  1970,  76  percent  of  cut-up 
volume,  and  42  percent  of  further  processed  volume  (table  8).   One 
hundred  thirteen  plants  with  private  waste  treatment  accounted  for 
25  percent  of  1970  slaughter,  23  percent  of  further  processed 
volume,  and  9  percent  of  cut-up  volume.   A  total  of  245  plants 
with  final  municipal  treatment  had  65,  49,  and  32  percent  of  these 
categories,  respectively  (table  8).   Twenty-eight  plants  with  no 
waste  treatment  had  6  percent  of  slaughter,  4  percent  of  cut-up 
volume,  and  0.5  percent  of  further  processed  poultry.   Thus,  most 
Federally  inspected  poultry  are  slaughtered  in  plants  that  have 
some  type  of  private,  municipal,  or  combination  waste  treatment 
system.   However,  not  all  private  or  municipal  treatment  systems 
provide  secondary  treatment. 

Slaughtering  Plant  Processes 

The  major  standard  manufacturing  processes  in  a  modern 
poultry  slaughtering  plant  with  flow-away  systems  for  handling 
feathers  and  offal — head,  feet,  and  viscera — are  receiving, 
killing,  def eathering ,  eviscerating,  chilling,  packing,  and  fur- 
ther processing  (fig.  1).   These  plant  processes,  including  sub- 
processes  of  scalding,  washing,  offal  and  blood  handling,  and 
cleanup,  are  the  major  sources  of  water  pollutants  in  the  poultry 
processing  industry  (_2 )  .   Pollutants  in  the  industry  consist  of 
blood,  offal,  grease,  cleanup  chemicals,  nutrients,  manure,  feed, 
and  f ea th  ers  . 

In  the  receiving  area,  manure,  feathers,  and  dirt  are  major 
pollutants  that  accumulate.   If  live  poultry  is  held  for  a  rela- 
tively short  time  (as  is  common  practice),  these  pollutants  are 
of  minor  importance  compared  with  those  resulting  from  other 
processes.   Waste  materials  collected  by  dry  cleaning  are  dumped 
as  refuse  or  loaded  onto  the  offal  truck,  along  with  feathers, 
offal,  and  blood,  and  sent  to  rendering.   Relatively  small  amounts 
of  water  are  used  in  this  area,  following  dry  cleanup,  to  remove 
residual  material. 

Feathers,  dirt,  manure,  and  blood  are  pollutants  that  may 
enter  into  the  sewer  from  the  killing  area.   Blood  is  the  most 
significant  pollutant,  contributing  about  40  percent  of  BOD 
loading.   Congealed  blood  and  other  pollutants  too  difficult  to 
remove  by  draining  may  be  flushed  to  sewers  during  cleanup.   In 
some  plants,  birds  are  electrically  shocked  adjacent  to  the 
killing  operation.   Manual  severance  of  the  juglar  vein  is  the 
most  common  killing  technique,  although  some  plants  use  an 
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FIGURE  l.-FLOW  CHART  OF  POULTRY  PROCESSING  PLANT 
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automatic  mechanical  system.   The  killing  area  is 

usually  a 

well- con tained  area  with  high  walls  on  both  sides 

to  restrict 

drainable  blood  to  this  area.   Many  plants  attempt 

to  re  cover 

as  much  as  possible  of  the  free  draining  blood,  but  only  about 

70  percent  is  recovered  in  the  killing  area  under 

best  conditions. 

Therefore,  considerable  blood  can  drain  onto  floors  in  other  areas 

of  the  plant  as  the  birds  move  through  the  various 

ope  rat i ons . 

Some  plants  have  installed  blood  collection  trough 

s  under  conveyor 

lines  to  prevent  blood  from  draining  onto  floors  and  later  being 

flushed  into  sewers.   In  the  killing  area,  blood  is  usually 

allowed  to  congeal  on  the  floor  and  is  removed  as 

a  s  emis  olid. 

Blood  collected  in  this  area  is  usually  mixed  with 

feathers  and 

offal  on  the  offal  truck.   A  less  common  practice, 

but  one  whi  ch 

appears  to  be  increasingly  used,  is  to  load  the  bl 

ood  into 

receiving  tanks  attached  to  the  offal  truck.   This 

prevents 

drainage  from  the  truck  into  a  sewer  and  keeps  the 

byproducts 

separate  for  rendering. 

After  killing,  the  birds  are  scalded  in  either  a  scald  tank 

or  a  spray  scald  and  feathers  are  removed  mechanically— usually 

by  con t inuous- typ e  machines  equipped  with  rubber  f 

ingers  attached 

to  rotating  drums.   After  de f ea ther ing  ,  remaining 

pin  feathers 

are  removed,  usually  by  hand.   Warm  water  is  spray 

ed  on  to  birds 

as  a  lubricant  and  to  flush  away  feathers.   Wastewater  from  the 

defeathering  operations  results  from  continuous  overflow  from 

the  scald  tank  and  the  final  dump  of  the  scald  tank  at  the  end 

of  the  operating  day.   Wastewater  from  defeatherin 

g  operations 

also  results  from  continuous  water  spray  from  the 

de  feathering 

machines  and  from  washdown  of  floors  and  equipment 

during  cleanup. 

Overflow  wastewater  from  the  scald  tank,  which  is 

1  quart  per 

bird,  contains  feathers,  blood,  dirt,  and  manure- 

making  this 

waste  stream  high  in  pollutional  strength.   Water 

in  the  scald 

tank  is  dumped  daily,  but  the  volume  is  small  and 

does  not  con- 

tribute  much  to  total  wasteload.   Feathers  flumed 

away  contain 

manure,  dirt,  and  blood.   These  materials  may  be  d 

iss  olved  or 

suspended  in  the  wastewater.   Feathers  can  be  removed  easily 

from  wastewater  by  screening. 

The  evisceration  room  is  segregated  from  kill 

ing,  scalding, 

and  defeathering  areas  of  the  plant  to  prevent  cross  contamination 

from  any  previous  operation.   When  the  birds  enter 

the  eviscer- 

ating  area,  their  feet  are  removed,  usually  with  an  automatic 

cutter.   On  the  evisceration  line,  the  oil  gland  is  removed  and 

the  peritoneal  cavity  is  opened.   The  viscera  are 

then  pulled 

out  and  exposed,  and  the  carcass  and  entrails  are 

inspected  by 

regulatory  personnel.   The  giblets  are  recovered, 

trimmed ,  and 

washed,  and  the  inedible  viscera  is  discharged.   The  lungs  are 

removed  by  vacuum,  raking,  or  by  hand.   The  head  is  removed  and, 

finally,  the  neck  is  removed  and  washed.   Cleaning 

of  the  gizzard 

involves  splitting,  washing  out  the  contents,  peel 

ing  the  inner 

liner,  and  a  final  wash.   The  giblets  are  sent  to 

giblet  chillers. 

The  inedible  viscera  and  head  are  carried  away  by 

water  in  the 
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Plant  Location 

Slaughtering  plants  are  located  in  all  six  geographic 
regions  (table  1),  but  tend  to  concentrate  in  major  production 
areas.   In  19  70,  the  South  Atlantic  and  South  Central  regions 
accounted  for  87  percent  of  total  U.S.  young  chicken  production, 
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48  percent  of  mature  chicken  production,  and  33  percent  of 
turkey  production  (table  7).   Of  the  386  plants  surveyed,  209 
were  in  these  two  regions  (table  1).   These  regions  had  69  of 
75  large  p Ian ts-- thos e  with  50  million  pounds  or  more  live  weight 
slaughter  annually.   The  remaining  six  plants  were  in  the  North 
Atlantic  region.   The  concentration  of  large  plants  in  these 
regions  reflects  the  predominance  of  broiler  production.   In  1969, 
there  were  63  large  Federally  inspected  broiler  plants,  compared 
with  only  five  turkey  plants  with  output  over  40  million  pounds 
live  weight.  9_/   Relatively  more  small  plants  were  in  the  other 
four  regions,  particularly  in  the  North  Atlantic  and  East  North 
Central  regions,  where  small  plants  accounted  for  19  of  38  and 
24  of  42  plants  (table  1). 

These  data  show  poultry  slaughtering  plant  wasteloads  in  all 
regions,  with  the  greatest  amounts  produced  in  the  South  Atlantic 
and  South  Central  regions.   Data  on  plant  location  relative  to 
municipal  limits  and  size  of  population  center  provide  more  speci- 
fic information  on  plant  location. 


Location  Relative  to  Municipal  Limits 

Access  to  municipal  water  and  sewer  services  for  slaughtering 
plants  depends  on  location.   Location  outside  of  municipal  limits 
does  not  always  preclude  a  plant  from  having  municipal  services; 
location  within  municipal  limits  does  not  mean  every  plant  uses 
these  services.   However,  this  locational  criterion  is  an  approx- 
imate measure  of  the  availability  of  these  services. 

A  majority  of  all  plants  —  273  of  386  —  are  located  -wi thin 
municipal  limits  (table  9).   The  West  North  Central,  South  Central 
West,  and  South  Atlantic  regions  had  larger  proportions  of  plants 
within  municipal  limits.   The  West  North  Central  and  South  Central 
regions  had  46  of  48  and  99  of  118  plants  inside  municipal  limits. 
In  contrast,  the  North  Atlantic  and  East  North  Central  regions 
had  20  of  38  and  21  of  42  plants  similarly  located. 

In  total,  there  were  only  minor  variations  in  plant  size  and 
location  relative  to  municipal  limits.   However,  in  the  North 
Atlantic  and  East  North  Central  regions  where  small  plants 
represented  50  percent  or  more  of  all  plants,  larger  proportions 
of  both  small  and  medium  plants  were  outside  municipal  limits. 


9_/       Unpublished  data  from  Meat  and  Poultry  Inspection 
Division,  APHIS,  USDA. 
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Table  9. — Location  of  surveyed  poultry  slaughtering  plants 
relative  to  municipal  limits,  by  size  of  plant  and 

region ,  19  70 


Plant  size 
and  lo  ca tion 


Region 


North 
Atlantic 


East 
North 
Central 


Wes  t 
North 
Central 


South 
Atlantic 


South 
Cen  tral 


West 


All 


Small  : 
Wi  thin . 
Outside 
Total 

Medium : 
Within . 
Outside 
Total 


Large : 
Within . 
Outside 
Total 


All 


10 
9 


19 


13 


38 


Number  of  plants- 


12 
11 


1/24 


1/18 


42 


12 

1 


13 


34 
1 


29 
20 


35 


1/51 


22 
11 


1/34 


48 


91 


11 
2 


13 


59 
11 


70 


29 
5 


1/35 


118 


14 
5 


20 
6 


61 
32 


19   1/94 


156 

54 


1/30  1/217 


49 


56 
17 


1/75 


386 


1/  Differences  in  total  and  components  exist  because  some 
plants  did  not  indicate  location. 


Location  by  Size  of  Population  Center 
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10/   This  assumes  a  BOD  value  of  1,776  pounds  per  day  (8.3 
pounds  per  1,000  pounds  broilers)  and  a  population  equivalent  of 
0.17  pound  BOD  per  person  per  day. 
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would  require  a 


A  majority  of  all  plants  surveyed  were  in  or  near  population 
centers  of  less  than  10,000  (table  10);  of  the  386  plants,  240, 
or  62  percent,  were  in  that  category.  12 /   About  76  percent  of 
all  plants  were  in  or  near  population  centers  of  less  than  20,000. 
The  North  Atlantic  and  East  North  Central  regions  had  a  higher 
proportion  of  all  plants  in  or  near  population  centers  of  less 
than  5,000  than  the  other  regions,  particularly  the  South  Central 
and  West  regions  (table  11).   These  two  regions  had  a  higher 
proportion  of  plants  in  the  20 , 000-or-mo re  population  center  size 
classifications.   In  total,  there  were  no  major  variations  between 
plant  size  and  plant  location  by  size  of  population  center. 
However,  on  a  regional  basis,  relatively  more  small  and  medium 
plants  in  the  North  Atlantic  and  East  North  Central  regions  were 
in  or  near  population  centers  of  less  than  5,000. 
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Water  Sources  and  Use 

Poultry  slaughtering  plants  obtain  water  from  municipal  and 
nonmunicipal  water  systems  and  from  private  wells.   Of  the  386 
plants,  240  obtained  water  from  municipal  systems,  104  from 
private  wells,  and  42  from  both  sources  or  from  nonmunicipal 
sources  (table  14).   The  North  Atlantic  and  East  North  Central 


11 /   This  study  did  not  evaluate  the  performance  of  municipal 
systems  treating  poultry  plant  wastes. 

12 /   All  plants  surveyed  are  included  in  the  table,  whether 
within  or  outside  municipal  limits. 
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Table  1 1 . -- Lo ca t ion  of  all  surveyed  poultry  slaughtering  plants,  by  size  of 
population  center  and  by  region  and  size  of  plant,  1970 


S 

i  ze  of 

pop 

ula  t ion 

center 

Region  and 
plant  size 

:  0- 

:  999 

'.  i  ,000- ; 
! 2 , 499  ; 

2  ,500- 
4  ,999 

\5 ,000- 
\9  ,999 

!l9 

,000 
,999 

-  ;2o 

'.29 

,ooo-; 
,999  ; 

30  ,000- 
39  ,999 

;4o,ooo ; 

\  &  over \ 

All 

:     9 

7 
5 

1 
1 

Numb 

J 
2 

e  r 

of  p 

1 

2 

lant 

North  Atlantic : 
Small 

1 

-- 

1 
1 
1 

L9 

1  3 
6 

:    4 

:    1 

Total 

:   14 

12 

2 

3 

3 

1 

-- 

3 

38 

East  North 
Central : 

:    7 

4 
5 

5 
4 

2 
2 

2 
1 

2 

1 

1 
1 

1  4 

:    5 

1  8 

Large 

Total 

:   12 

9 

9 

4 

3 

2 

1 

2 

42 

West  North 
Central : 

Smal 1 

:     2 

11 

3 

J 

4 
9 

1 
3 

3 

2 

3 
1 

1  j 

:    1 

35 

Large 

Total 

:     3 

11 

6 

13 

6 

3 

2 

4 

48 

South  Atlantic: 

:    2 

1 
11 
10 

1 

5 
2 

7 
3 

7 

2 
1 
1 

— 

7 
5 

b 

Me  di  um 

:   11 

5  i 

:    6 

34 

Total 

:   19 

22 

8 

10 

16 

4 

-- 

12 

91 

South  Central: 
Small 

:    l 

1  3 
7 

11 
7 

3 
8 
5 

3 

1  J 

5 

J 
4 

4 

6 

14 
4 

1  } 

:    4 

70 

:    3 

35 

Total 

:    8 

20 

18 

16 

21 

7 

4 

24 

118 

Wes  t  : 

Small 

:    1 

2 
2 

2 
1 

5 
3 

5 

1 
2 

i 

7 

12 

19 

:     3 

30 

Total 

:    4 

4 

3 

10 

5 

3 

1 

19 

49 

Total 

.  :   60 

78 

.6 

56 

54 

20 

8 

64 

386 
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Table  1 3 . --Lo ca t ion  of  surveyed  poultry  slaughtering  plants  using  municipal 
treatment,  by  size  of  population  center   and  by  region  and 

size  of  plant,  1970 


S 

i  ze  of 

pop 

ula  t ion 

center 

Region  and 
plant  size 

:  o-  : 

:  999  • 

1,000-  : 
2,499  ; 

2  ,500- 
4,999 

:5  ,000- 
;9  ,999 

:10 
|l9 

,000 
,999 

-:20 
•29 

,ooo-: 

,999  ; 

30  ,000- 
39  ,999 

;40  ,ooo ; 

*  &  over  ' 

All 

er 

of  p 

1 

lant 

North  Atlantic: 

2 

1 

1 

-- 

1 

3 
3 
2 

La  r ge 

Total 

:     2 

2 

1 

-- 

1 

1 

-- 

1 

8 

East  North 
Central : 

:     1 

2 

J 

J 
2 

1 
2 

1 

1 

1 

-- 

7 

:     2 

10 

Large 

Total 

.  :    3 

5 

3 

3 

1 

1 

1 

-- 

1  7 

West  North 
Central: 

Small 

:    l 

9 

3 
3 

3 
1 

1 
5 

3 

2 

3 
1 

1  i 

:    i 

3  3 

Large 

Total 

:    2 

9 

6 

12 

6 

3 

2 

4 

44 

South  Atlantic  : 
Small 

3 
5 

2 
2 

6 

2 

6 

7 

2 
1 

-- 

5 
4 

2 

:     1 

>  4 

.  :    1 

21 

Total 

.  :    2 

8 

4 

8 

13 

3 

-- 

9 

47 

South  Central  : 
Small 

8 

4 

10 
6 

2 
8 
5 

2 

10 

4 

3 
4 

A 

6 

1  3 
1 

Id 

.  :     3 

5  9 

25 

.  :    1 

Total 

.  :    4 

12 

16 

15 

16 

7 

4 

20 

94 

West: 

2 
2 

1 

2 
3 

3 

1 
2 

1 

b 
10 

1  ' 

1  j 

La  rge 

Total  . 

4 

1 

5 

5 

3 

1 

16 

35 

To  tal 

.  :   13 

40 

31 

43 

22 

18 

8 

50 

245 

2  3 


Table  14. --Water  source  for  surveyed  poultry  slaughtering  plants 

by  size  of  plant  and  region,  1970 


Plant  size 
and  water 
s  o  ur ce 


Regi  on 


North 
Atlantic 


East 
North 
Central 


Wes  t 
North 
Cent  ral 


South 
Atlantic 


South 
Central 


Wes  t 


All 


Small : 

Muni  cipal .  . 

Private  .... 

Other  1/ .  .  . 

Total.  •  •  • 


Medi  um : 

Muni  cipal . 

Private . . . 

Other  1/ . . 

Total. . . 


Large  : 

Muni  cipal 

P  ri va  te  .  . 

Other  1/  . 

Total  .  . 


All 


3 
16 


19 


13 


38 


■Number  of  plants 


8 

14 

2 


24 


18 


42 


13 


28 

2 
5 


35 


48 


29 

16 

6 


51 


19 
8 
7 


34 


91 


10 

1 
2 


13 


59 
8 
3 


70 


23 
6 
6 


35 


118 


13 
3 
3 


19 


23 
2 
5 


30 


49 


44 
42 


94 


150 
46 
21 


217 


46 
16 
13 


75 


386 


1/  Includes  plants  with  both  private  and  municipal  sources  and 
plants  purchasing  water  from  other  sources. 


regions  had  proportionately  more  plants  using  private  water  sources 
than  other  regions  (table  14).   In  these  two  regions,  a  majority 
relied  on  private  water  sources.   For  all  regions,  small  plants 
used  private  sources  to  a  greater  extent  than  medium  and  large 
plants.   Small  plants  accounted  for  a  greater  proportion  of  total 
plants  in  the  North  Atlantic  and  East  North  Central  regions.   The 
use  of  private  water  sources  in  these  regions  may  be  explained, 
in  part,  by  the  tendency  for  more  plants  to  be  located  outside 
municipal  limits  and  to  be  in  or  near  population  centers  of  less 
than  5,000,  compared  with  plants  in  other  regions.   The  size  of 
population  center  may  limit  the  availability  of  municipal  water. 
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Volume  of  Water  Used 

Based  on  1970  plant  operations,  the  total  volume  of  water 
used  by  surveyed  plants  was  estimated  to  be  27.3  billion  gallons 
(table  15).   Of  that  amount,  17.8  billion  gallons  came  from 
municipal  sources,  5.7  billion  from  private  sources,  and  3.8 
billion  from  other  sources.   Plants  with  final  municipal  treat- 
ment used  18.4  billion  gallons;  those  with  private  treatment, 
7.1  billion;  and  those  with  no  treatment,  1.8  billion. 

The  South  Atlantic  and  South  Central  regions  accounted  for 
21.1  of  the  27.3  billion  gallons  used  by  surveyed  plants 
(table  15).   The  higher  average  volume  per  plant  for  these  regions 
reflected  the  greater  concentration  of  large  plants  in  the  South 
Atlantic  and  South  Central  regions.   For  all  plants,  average 
annual  water  use  per  plant  was  70.8  million  gallons,  compared 
with  112.8  and  92.8  million  gallons  for  plants  in  the  South 
Atlantic  and  South  Central  regions  (table  15). 


Disposition  of  Byproducts 

Poultry  slaughtering  plants  produce  significant  volumes  of 
byproducts — the  major  ones  are  blood,  feathers,  and  offal  (the 
head,  feet,  and  viscera).   All  plants  surveyed  produced  861 
million  pounds  of  blood,  2,070  million  of  offal,  and  864  million 
of  feathers  (table  16). 

The  handling  of  byproducts  determines  to  a  major  extent  the 
amount  of  byproducts  that  escape  into  plant  effluent  and  increase 
the  difficulty  and  costs  of  wastewater  treatment.   In  addition  to 
the  incentive  of  lower  treatment  costs,  major  byproducts  in  them- 
selves have  economic  value.   The  primary  use  of  blood,  offal, 
and  feathers  is  in  byproduct  meals  which  are  used  as  protein 
supplements  in  animal  feeds.   Inplant  equipment  such  as  screens 
and  traps  reduce  the  amount  of  byproducts  that  enter  into  final 
plant  effluent.   Water  is  used  in  most  plants  to  remove  byproducts 
from  processing  areas  to  central  collection  points  (table  A-6). 
The  use  of  water  for  transporting  byproducts  increases  the  prob- 
ability of  higher  BOD  levels  of  plant  effluent  (2_,  7)  . 

The  survey  showed  that  slaughtering  plants  use  various  means 
of  disposing  their  byproducts  (table  17).   Estimates  of  volumes 
of  each  major  byproduct  by  method  of  disposition  are  provided  in 
table  18.   Nearly  all  offal  and  feathers  were  estimated  to  be 
salvaged  and  kept  out  of  the  final  wastewaters  of  plants.   How- 
ever, 14  percent  of  total  blood  was  estimated  to  be  unsalvaged. 
Grease  was  another  byproduct  which  was  not  salvaged  by  a  large 
number  of  plants.   These  data  suggest  that  BOD  loadings  for 
plants  not  salvaging  blood  and  grease  are  higher  than  necessary 
and  that  economic  losses  are  incurred  through  byproduct  escape. 
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Table  16 . --P r oduc tion  of  poultry  byproducts,  by  number  of 
surveyed  poultry  slaughtering  plants   and  source  of 
waste  treatment,  1970  1/ 


Source  of 

was  te 
t  rea  tmen  t 


byproduct 


Blood 


Offal 


Feathers 


Private. . 
Muni  cip  al 


Private  and 
municipal 


No  t rea  tmen  t 


Numb  er 
113 
193 

52 
28 


1,000  pounds 

221,172         535,893 
446,600      1,063,584 


137, 260 
56  ,  360 


330,261 
140,  722 


218,480 
450,  380 

138,678 
56,514 


Total 


386 


861,392 


2  ,070,460 


864,052 


1/    Parameters  used  in  estimating  byproduct  production  are 
provided  in  table  A- 7 . 


For  all  byproducts  salvaged,  the  major  practice  was  sale  to 
Tenderers  and  others.   Seventy-one  percent  of  offal,  72  percent 
of  feathers,  and  55  percent  of  blood  was  sold  to  Tenderers  and 
others.   Twenty-seven  percent  of  offal,  26  percent  of  feathers, 
and  22  percent  of  blood  was  rendered  by  plants.  13/   Some  by- 
products were  given  to  Tenderers  and  others.   One  percent  of 
offal,  1.3  percent  of  feathers,  and  1.8  percent  of  blood  was 
dumped,  burned,  or  disposed  of  in  some  way. 

A  comparison  of  the  1970  data  with  those  of  a  1955  USDA 
study — Utilization  and  Disposal  of  Poultry  Byproducts  and  Wastes 
(MRR  No.  143) — indicates  that  the  poultry  industry  has  made 
marked  improvement  in  its  byproduct  handling  and  disposition. 
If  practices  of  the  earlier  period  were  followed  today,  the 
pollution  potentials  of  the  industry  would  be  greater.   In  the 
1955  study,  343  poultry  plants  were  surveyed.   For  these  plants, 
only  44  percent  of  blood  was  salvaged,  of  which  25  percent  was 
dumped.   Therefore,  only  about  33  percent  of  blood  was  utilized 
in  some  manner.   Nearly  all  offal  and  feathers  were  salvaged — that 


13/   In  some  cases,  byproducts  were  not  rendered  on  site 
but  at  some  central  location  by  the  parent  firm.   Data  were 
insufficient  to  detail  these  practices. 
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Table  17.--Dis tribution  of  practices  for  disposition  of  poultry 
byproducts,  by  type  of  byproduct  and  number  of  plants,  1970 


Dis  p  os  i  tion 
practice 
(p  er cen  t ) 


By p  r oduc t 


Blood 


Offal  'Feathers 


Grease 


Not  salvaged  1_/ 
0-9  .9  .  . 
10-19 .9 
20-49  .9 
50-74.9 
75-100. 


Sold  to  renderers,  others 
0-9 .9 . . 
10-19 .9 
20-49.9 
50-74.9 
75-100. 


Given  to  renderers 
0-9.  9.  .  . 
10-19 .9 . 
20-49.9 . 
50-74.9 . 
75-100. . 


others 


Rende  r ed 
0-9.9. 
10-19 . 
20-49 . 
50-74. 
75-100 


by  this  plant 


Dumped,  burned,  etc 
0-9.9.  . 
10-19 .9 
20-49  .9 
50-74. 9 
75-100. 


34 
15 
25 
10 
60 


2 

0 

3 

13 

179 


0 
0 
0 
1 
38 


0 
1 
3 

1 
54 


1 
3 
0 
0 
23 


Number  of  plants 


0 
1 
1 
2 
258 


1 
0 
0 

1 

24 


0 
0 
0 
2 
64 


3 
0 
1 
0 

12 


16 
2 

1 
0 
5 


0 
0 
1 
2 
259 


1 
0 
0 

1 

64 


14 
8 
4 
9 

77 


1 
0 
1 
8 
155 


0 
0 
1 
1 
24 


0 
0 
0 
4 
49 


1 
3 
1 
2 
20 


1_/  The  byproduct  is  not  collected  but  enters  the  plant's 
wastewater  stream. 


Table  18. --Volume  and  percentage  of  poultry  byproducts  disposed 
from  surveyed  poultry  slaughtering  plants,  1/    by 
disposition  practice,  1970 


Disp  os  i  t ion 
practice 


By p  roduc  t 


Blood 


Offal 


Fea the  rs 


Not  salvaged  2/ 


Sold  to  Tenderers,  others 


Given  to  Tenderers,  others 


Rendered  by  this  plant 


Dumped,  burned,  etc 


Total 


120,562 
3/(14.2) 


1,000  pounds 

12 ,047 
(0.6) 


462,272    1,452,353 
(54.6)        (70. 8) 


59  ,044 
(7.0) 

189 ,588 
(22.4) 

15 ,032 
(1.8) 


19  ,637 
(1.0) 

544,353 
(26.6) 

20,  708 
(1.0) 


3,  773 
(0.4) 

611,527 
(71.6) 

6,938 
(0.8) 

221,658 
(25.9) 

11,194 
(1.3) 


846,498    2,049,098     855,090 
(100.0)       (100.0)      (100.0) 


1/    Total  volumes  shown  here  are  less  than  those  in  table  16 
because  all  plants  did  not  indicate  disposition  of  byproducts. 

2_/  Byproduct  is  not  collected  but  enters  into  plant's  waste- 
water stream. 

_3/  Number  in  parentheses  is  percentage  of  total  volume. 


is,  kept  from  final  plant  e f fluent --b ut  20  percent  of  offal  and 
34  percent  of  feathers  were  dumped  after  collection.   The 
predominant  practice  was  to  give  byproducts  to  Tenderers  and 
farmers  who  were  the  major  outlets.   No  on-site  rendering  or 
rendering  by  parent  firms  was  reported. 


Waste  Treatment  and  Wasteloads 

Of  the  386  plants  surveyed  in  1970,  245  had  final  municipal 
waste  treatment;  plants  with  private  treatment  numbered  113;  and 
28  had  no  treatment  (table  19).  The  West  North  Central,  South 
Central,  West,  and  South  Atlantic  regions  had  relatively  more 
plants  with  municipal  treatment  than  the  North  Atlantic  and  East 
North  Central  regions.  The  West  North  Central  and  South  Central 
regions  had  44  of  48  and  94  of  118  plants  with  municipal 
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treatment,  compared  with  8  of  38  and  17  of  42  plants  for  the 
North  Atlantic  and  East  North  Central  regions.   Regional  varia- 
tions in  private  and  municipal  waste  treatment  tend  to  parallel 
variations  in  plant  location  relative  to  municipal  limits.   Plants 
tend  to  be  relatively  more  concentrated  within  municipal  limits 
where  they  make  greater  use  of  municipal  water  and  waste  treatment 
s  ervi  ces  . 

More  medium  and  large  plants  (152  of  217  and  48  of  75) 
utilized  municipal  waste  treatment  than  did  small  plants  (45  of 
94).   Similarly,  37  of  94  small  plants  used  private  treatment, 
while  57  of  217  and  19  of  75  medium  and  large  plants  had  private 
treatment  (table  19).   A  higher  proportion  of  small  and  large 
plants  than  medium  plants  had  no  treatment. 


Types  of  Municipal  and  Private  Treatment 

Of  the  245  municipal  systems  treating  poultry  plant  wastes, 
108  were  activated  sludge  or  trickling  filters,  66  were  lagoons, 
and  31  were  primary  only  (table  20).   The  use  of  only  primary 
treatment  by  several  municipalities  indicates  that  many  poultry 
slaughtering  plants  do  not  receive  adequate  sewage  treatment. 

Plants  with  private  waste  treatment  utilized  mainly  lagoons. 
Of  the  113  plants  with  private  treatment,  72  used  some  kind  of 
lagoon  system  (table  21).   Forty-one  of  the  72  plants  had  anaer- 
obic-aerobic lagoon  systems,  and  31  had  other  lagoon  systems.   As 
noted  earlier,  the  anae rob i c- ae rob i c  lagoon  system  was  defined 
in  this  study  as  the  best  practicable  control  technology. 

Sixteen  plants  had  only  primary  treatment  and  15  used 
irrigation  to  dispose  of  and  utilize  plant  effluent.   Eight  plants 
used  extended  aeration  and  only  two  used  activated  sludge. 
Extended  aeration  was  defined  in  this  study  as  the  best  available 
control  technology. 

Thirteen  of  the  16  plants  with  only  primary  treatment  were 
small  plants,  11  of  which  were  located  in  the  North  Atlantic  and 
East  North  Central  regions'  (table  21).   Three  medium  plants  had 
only  primary  treatment,  and  none  of  the  large  plants  had  only 
primary  treatment.   The  relatively  large  number  of  small  plants 
with  only  primary  treatment  (13  of  37)  reflects,  in  part,  the 
greater  costs  of  secondary  treatment  systems. 


Wasteloads  Generated 

Wasteloads,  as  measured  by  BOD 


Wasteloads,  as  measured  by  BOD  and  suspended  solids,  were 
estimated  for  all  plants  on  the  basis  of  volume  of  slaughter  in 
1970.   As  stated  previously,  specific  parameters  used  are  shown 
in  table  A- 7 .   Total  annual  BOD  and  suspended  solids  production 
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for  the  survey  plants  was  101.8  and  74.9  million  pounds  (table  15). 
Average  annual  volumes  per  plant  were  about  264,000  pounds  of  BOD 
and  194,000  pounds  of  suspended  solids.   Reflecting  the  greater 
concentration  of  plants  and  their  larger  size,  the  South  Atlantic 
and  South  Central  regions  accounted  for  37.5  and  40.3  million 
pounds  of  BOD,  with  averages  per  plant  of  about  413,000  and 
341,000  pounds,  respectively.   The  East  North  Central  region  had 
the  smallest  production  of  BOD  and  suspended  solids  as  well  as 
the  lowest  plant  averages.   The  North  Atlantic,  West  North  Central, 
and  West  regions  had  comparable  production  levels  and  plant  aver- 
ages ( tab le  15  )  . 

In  total,  7.1  billion  gallons  of  wastewater,  26.1  million 
pounds  of  BOD,  and  19.4  million  pounds  of  suspended  solids  were 
discharged  to  private  treatment,  compared  with  18.4  billion 
gallons  of  water,  68.9  million  pounds  of  BOD,  and  50.5  million 
pounds  of  suspended  solids  discharged  to  municipal  treatment. 
Discharged  without  treatment  were  1.8  billion  gallons  of  waste- 
water, 6.8  million  pounds  of  BOD,  and  5.0  million  pounds  of 
suspended  solids. 


Wasteload  Reduction  by  Existing  Private  and  Municipal  Treatment 

Reductions  in  total  BOD  and  suspended  solids  wasteloads  by 
private  and  municipal  treatment  were  estimated.   Secondary  treat- 
ment by  private  or  municipal  facilities  was  assumed  to  reduce 
both  BOD  and  suspended  solids  by  90  percent;  primary  treatment 
was  assumed  to  reduce  these  wasteloads  by  40  percent.   Logically 
wasteloads  receiving  no  treatment  remained  in  the  total  net 
wasteloads  after  treatment.   Table  22  gives  total  national  and 
regional  gross  wasteloads,  wasteloads  going  to  private  and  muni- 
cipal treatment,  and  total  net  wasteloads  after  private  and 
municipal  treatment,  including  those  receiving  no  treatment. 

Regional  variations  in  the  degree  of  total  wasteload 
reduction  by  municipal  and  private  treatment  reflect  the  mix  of 
plant  size,  utilization  of  only  primary  treatment  by  either 
municipal  or  private  sources,  and  proportion  of  plants  having 
no  treatment.   On  a  national  basis,  the  reduction  in  total  gross 
wasteloads  from  poultry  slaughtering  plants  averaged  about  81 
percent. 


Potential  Wasteload  Reduction  by  Treatment 

To  assess  the  effect  on  wasteload  reductions  if  plants  had 
the  best  practicable  control  technology  ( anae rob i c- aerob i c  lagoon 
system)  or  its  equivalent,  those  plants  with  existing  primary 
treatment  only  and  plants  with  no  treatment  were  assumed  to  have 
the  best  practicable  technology.   Therefore,  113  and  28  plants, 
141  in  total,  had  the  best  practicable  treatment  or  existing 
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secondary  treatment  processes  providing  an  assumed  95-percent 
reduction  in  BOD  and  a  90-percent  reduction  in  suspended  solids. 
Municipal  treatment  processes  were  assumed  to  be  the  same  as 
currently  exist  so  that  several  poultry  plants  still  received 
only  primary  treatment.   The  effect  on  total  gross  wasteloads  of 
this  potential  change  is  given  in  table  23.   The  amount  of  BOD 
in  the  gross  wasteload  from  all  plants  dropped  from  101.8  million 
pounds  to  11.7  (table  23).   The  reduction  was  88.5  percent, 
compared  with  81  percent  when  existing  treatment  was  used. 


The  same  procedure  was  used  to  determine  the 

effect  on  gross 

wasteloads  if  the  141 

plants  had  the  best  availabl 

e  con  t rol 

technology  (extended 

aeration),  which  would 

reduce 

BOD  and  sus- 

pended  solids  by  99  p 

ercent.   In  this  case, 

total 

gross  wasteload 

was  reduced  from  101. 

8  million  pounds  of  BOD  to  10 

. 4  mi llion 

pounds  (table  23) — an 

overall  reduction  of  s 

ib  out  90  percent  . 

There  was  a  greater  p 

ercentage  reduction  in 

BOD  in 

some  regions 

because  of  more  extensive  use  of  private  treatment 

facilities 

and  less  utilization 

of  municipal  treatment 

which 

had  secondary 

treatment  efficiency 

of  90  percent  or  less. 

If  bo 

th  municipal 

and  private  treatments  constituted  the  best 

availa 

b le  treatment , 

the  overall  reduction 

in  gross  wasteloads  would  be 

9  9  percent 

spread  uniformly  amon 

g  all  regions.   In  this 

:  case, 

gross  BOD 

wasteload  would  be  re 

duced  drastically  from 

101.  8 

million  pounds 

to  about  1.0  million. 

WASTEWATER  TREATMENT  COSTS 

Estimating  Procedure 

Private  and  municipal  wastewater  treatment  costs  were 
estimated  for  the  poultry  slaughtering  industry.   Wastewater 
treatment  is  designed  specifically  for  reduction  of  BOD,  sus- 
pended solids,  and  other  pollutants  in  the  final  plant  effluent. 
It  excludes  processes  directly  undertaken  for  recovery  and 
utilization  of  byproducts.   Methods  of  private  wastewater  treat- 
ment included  anerob i c-ae r ob i c  lagoons,  irrigation,  and  extended 
aeration  . 

Because  of  the  lack  of  adequate  data,  the  cost  of  municipal 
waste  treatment  was  based  on  an  average  sewage  charge  per  thousand 
gallons  and  total  volume  treated  by  municipal  sources.   The  use 
of  an  average  sewer  charge  did  not  reflect  regional  variations 
or  use  of  surcharges  on  BOD  and  other  pollutants. 

Replacement  value  and  operating  and  maintenance  costs  of 
existing  private  wastewater  treatment  facilities  were  estimated 
for  113  plants  with  private  treatment.   In  addition,  required 
investment  and  operating  and  maintenance  costs  of  adding  the 
best  practicable  control  te chno logy--anae rob i c-ae rob i c  lagoons-- 
were  estimated  for  the  16  plants  with  private  treatment  having 
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only  primary  treatment  and  the  28  plants  with  no  treatment.   Thus, 
a  total  replacement  value  and/or  investment  required  to  bring  141 
plants  up  to  the  equivalent  of  secondary  treatment  was  derived. 
This  assumed  that  the  97  plants  with  existing  private  secondary 
treatment  could  meet  the  effluent  limits  of  the  best  practicable 
control  technology.   Finally,  for  the  141  plants,  excluding  those 
with  extended  aeration  treatment,  investment  and  operating  and 
maintenance  costs  of  using  the  best  available  control  technology 
were  estimated.   In  this  procedure,  it  was  assumed  that  each  plant 
without  the  best  available  control  technology  had  to  construct 
and  operate  extended  aeration  facilities,  and  that  no  existing 
treatment  facilities  or  portions  thereof  were  used  to  reduce  the 
required  investment. 
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For  all  types  of  treatment  facilities,  cons 
were  multiplied  by  a  factor  of  1.2  to  reflect  la 
recurring  costs.  Replacement  value  or  investmen 
construction  costs  times  a  factor  of  1.2.  Annua 
maintenance  costs,  which  included  capital  costs, 
complexity  of  treatment  systems  and  their  capita 
These  annual  costs  ranged  from  7  to  20  percent  o 
ment  value  or  required  investment.  Data  on  the 
between  operating  and  maintenance  costs  and  capi 
were  obtained  from  several  sources  (1_,  1_2_)  .  Sin 
cost  equations  used  were  derived  from  regression 
expected,  and  upper  values  of  investment  and  ope 
tenance  costs  were  estimated,  which  provided  a  r 
estimates  instead  of  a  single  estimate.  By  this 
upper  bounds  were  placed  on  estimates. 
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Present  Wastewater  Treatment  Costs 


The  annual  expenditure  by  the  245  surveyed  poultry  processing 
firms  for  municipal  waste  treatment  was  estimated  to  be  $4.6 
million  (table  24).   This  estimate  was  based  on  18.4  billion 
gallons  of  wastewater  treated  by  municipalities  at  a  charge  of 


25  cents  per  1,000  gallons  (_7_)  •   Based  on  the  average  volume  of 
water  per  plant  treated  by  municip ali ti es— 75 . 1  million  gallons 
(table  15),  the  average  annual  expenditure  was  $18,800  per  plant. 
Total  live  weight  slaughter  of  the  245  plants  was  8.4  billion 
pounds.   A  cost  of  5.5  cents  per  100  pounds  live  weight  slaughter 
was  thereby  derived. 
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Economies  of  scale  studies  have  identified  unit  costs  for 
alternative  sizes  of  broiler  and  turkey  plants  (9_,     1_0 )  .   To 
provide  a  comparison  of  wastewater  treatment  costs  with  total 
plant  costs,  adjustments  in  these  data  were  made  to  derive  current 
estimates  of  broiler  and  turkey  processing  costs.   Costs  were 
estimated  for  a  broiler  plant  slaughtering  50  million  pounds  live 
weight  annually  and  for  a  turkey  plant  slaughtering  30  million 
pounds  live  weight.   These  plant  sizes  were  selected  as  repre- 
sentative of  poultry  slaughtering  plants.   Average  total  cost  for 
the  broiler  plant  was  $3.82  per  hundred  pounds  live  weight;  the 
cost  for  the  turkey  plant  was  $5.27  per  hundred  pounds  live  weight 
The  turkey  plant  incurred  higher  costs  because  of  the  seasonal  use 
of  turkeys.   Many  turkey  slaughtering  plants  operate  only  4  or  5 
months  a  year,  compared  with  year-round  operations  of  broiler 
plants.   Therefore,  the  unde r u t i li za t i on  of  turkey  plant  capacity 
increases  unit  costs. 

Based  on  these  average  total  plant  costs,  the  operating  and 
maintenance  costs  of  existing  private  wastewater  treatment  faci- 
lities ranged  from  0.7  to  1.9  percent  of  average  total  broiler 
plant  cost,  and  from  0.5  to  1.4  percent  of  turkey  plant  cost. 

The  total  estimated  annual  cos t-- inc luding  expenditures  for 
municipal  treatment  and  the  expected  value  of  operating  and 
maintenance  costs  of  private  treatment — to  the  surveyed  slaughter- 
ing plants  of  wastewater  treatment  was  $6  million.   For  the  358 
plants  with  private  or  municipal  treatment,  the  weighted  average 
cost  of  municipal  and  private  treatment  was  5.2  cents  per  hundred 
pounds  live  weight  slaughter. 
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Table  24. --Estimated  cost  of  municipal  waste  treatment  for 
surveyed  poultry  slaughtering  plants,  19  70 


Item 

Cost 

Total 

1,000  dollars 
4  ,  600 

;               18.8 

Average  per  100  pounds 

Cents 
:                5.5 

1/    245  plants  with  a  total  live  weight  slaughter  of  8.4  billion 
pounds  . 


Table  25. — Estimates  of  replacement  value  and  annual  operatin; 
and  maintenance  costs  of  waste  treatment  facilities  for  sur- 
veyed poultry  slaughtering  plants,  1970 


Level 

of  cost 

es  tima  te 

I  tem 

Low 

Exp  ec  t e  d 

. 

Upper 

1 

7,  108 
62  .9 

862 
7.  6 

,000  doll 

12  ,036 
106  .5 

1,424 
12.6 

Replacement  value: 

Total 

a  r  s  — 

20,  341 

Average  per  plant 

180.0 

Annual  operating  and 
maintenance  costs: 

Total 

2  ,  350 

Average  per  100  pounds 
live  weight  slaughter  1/: 

20.  8 

22  .0 
2.  7 

38.0 
4  .5 

64.0 

Operating  and 

7.  3 

1_/  113  plants  with  private  treatment  and  total  live  weight 
slaughter  of  3.2  billion  pounds. 
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Costs  of  Upgrading  to  Best  Practicable  Technology 

The  replacement  value  or  required  investment  and  operating 
and  maintenance  costs  of  bringing  the  treatment  systems  of  the 
113  plants  with  private  treatment  up  to  the  equivalent  of  the 
best  practicable  control  technology  and  of  adding  the  best  prac- 
ticable control  technology  to  28  plants  with  no  treatment  are 
given  in  table  26.   These  costs  include  those  of  existing  treat- 
ment for  97  plants  plus  the  costs  of  upgrading  the  44  plants  with 
primary  or  no  treatment  to  the  best  practicable  technology. 

Total  replacement  value  or  investment  ranged  from  $8.6  to 
$25.1  million,  with  an  expected  value  of  $14.7  million.   Average 
per  plant  cost  ranged  from  $61,200  to  $178,300.   Estimates  of 
annual  operating  and  maintenance  costs  ranged  from  $1.0  to  $2.7 
million,  with  an  average  expected  value  of  $11,400  per  plant.   On 
a  cost  per  100  pounds  live  weight  slaughter  basis,  low,  expected, 
and  upper  estimates  of  replacement  value  and  investment  were  21.6 
cents,  36.8  cents,  and  62.8  cents.   Similar  levels  of  operating 
and  maintenance  costs  were  2.4  cents,  4.0  cents,  and  6.7  cents 
per  100  pounds . 

The  total  additional  industry  investment  required  to  adapt 
the  best  practicable  control  technology  in  the  16  plants  with 
primary  treatment  and  in  the  28  plants  with  no  treatment  ranged 
from  $1.5  to  $4.8  million,  with  an  expected  value  of  $2.7  million 
Average  investment  ranged  from  $35,000  to  $109,000  per  plant. 


Cost  of  Upgrading  to  Best  Available  Control  Technology 

An  estimate  also  was  made  of  the  investment  needed  for  133  of 
141  plants  without  extended  aeration  treatment  to  acquire  the  best 
available  control  technology  (table  26).   These  data  reflect  the 
costs  incurred  by  the  plants,  based  on  the  assumption  that  new 
facilities  were  added  in  entirety  without  the  use  of  existing 
facilities  to  offset  required  investments.   Replacement  costs  for 
the  eight  plants  with  extended  aeration  also  are  included. 

Estimates  of  total  investment  ranged  from  $21  to  $60  million, 
with  an  expected  value  of  $36  million;  average  investment  per 
plant  was  $149,000  to  $424,000.   Estimates  of  annual  operating 
and  maintenance  costs  ranged  from  $3.3  to  $9.0  million,  with  aver- 
age annual  costs  ranging  from  $23,000  to  $64,000  per  plant.   On  a 
cost  per  100  pounds  live  weight  slaughter  basis,  low,  expected, 
and  upper  estimates  of  investment  were  52.4  cents,  90.0  cents,  and 
149.3  cents.   Similar  levels  of  operating  and  maintenance  costs 
were  8.2  cents,  13.6  cents,  and  22.6  cents  per  100  pounds. 
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Based  on  average  total  broiler  and  turkey  slaughtering  plant 
costs,  estimates  of  operating  and  maintenance  costs  of  the  best 
available  control  technology  ranged  from  1.6  to  4.3  percent  of 
average  total  turkey  plant  costs  and  from  2.1  to  5.9  percent  of 
average  total  broiler  plant  costs. 


POTENTIAL  ECONOMIC  IMPACT 

For  the  44  plants  with  no  treatment  or  only  primary  treatment, 
the  estimated  investment  required  to  upgrade  to  the  best  practi- 
cable control  technology  ranges  from  $1.5  to  $4.8  million.   This 
group  of  plants  accounted  for  about  7  percent  of  Federally  inspec- 
ted slaughter  in  1970.   Of  the  44  plants,  25  were  small  with  less 
than  10  million  pounds  annual  live  weight  slaughter.   Therefore, 
a  relatively  greater  number  of  small  plants  would  require  invest- 
ment in  treatment  systems.   Eleven  plants  were  medium  size  and 
eight  were  large. 

The  44  plants  were  distributed  among  regions  as  follows:  10 
in  the  North  Atlantic,  10  in  the  East  North  Central,  11  in  the 
South  Central,  six  in  the  West,  four  in  the  South  Atlantic,  and 
three  in  the  West  North  Central.   The  larger  share  of  investment 
would  fall  in  the  former  three  regions.   Based  on  average  expected 
plant  investment,  total  investment  in  the  North  Atlantic,  East 
North  Central,  and  South  Central  regions  was  $613,000,  $613,000, 


and  $674,000,  respectively. 

The  141  plants  would  need  $21  to  $60  million  to  upgrade  to 
the  best  available  technology.   This  group  was  responsible  for 
about  31  percent  of  Federally  inspected  slaughter  in  1970.   Of 
the  141  plants,  49  were  small,  65  medium,  and  27  large.   Most  of 
these  plants  were  located  in  the  North  Atlantic,  East  North 
Central,  and  South  Atlantic  regions,  which  had  30,  25,  and  44 
plants,  respectively.   In  these  three  regions,  a  greater  propor- 
tion of  plants  relied  on  private  treatment  than  in  other  regions. 
Consequently,  a  larger  share  of  required  investment  would  fall  in 
these  regions.   Based  on  average  expected  plant  investment,  total 
required  investments  in  the  North  Atlantic,  East  North  Central, 
and  South  Atlantic  regions  were  $7.7,  $6.4,  and  $11.2  million, 
respect  i ve ly . 

The  relatively  narrow  profit  margins  in  poultry  meat 
production  and  processing  restrict  capital  accumulation  potentials 
of  poultry  firms  —  especially  small  single  plant-specialized  firms. 
Although  multiplant  firms  —  specialized  poultry  firms,  feed  manu- 
facturers, meat  packers,  cooperatives,  or  conglomerates— might  be 
expected  to  acquire  capital  with  less  difficulty  than  other  firms 
in  the  industry,  decisions  to  invest  capital  in  wastewater  treat- 
ment systems  would  involve  such  factors  as  plant  location,  age  of 
plant,  profit  margins,  importance  of  the  specific  plant  to  the 
multiplant  firm,  and  access  to  municipal  treatment. 
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The  cessation  of  operations  of  poultry  plants  for  any  reason 

can  have  serious  implications  for  the  local  economy.    In  addition 

to  plant  unemployment,  poultry  producers  supplying  live  poultry 

through  contracts  or  the  market  would  have  to  find  other  outlets 

or  cease  operations.   Since  producers  would  be  dependent  on  the 

availability  of  other  plants,  they  could  have  unused  buildings 

and  equipment.   Input  suppliers,  primarily  hatcheries  and  feed 

manufacturers,  would  also  experience  losses  in  sales.   The  poten- 

tial consequences  of  plant  closings  because  of  failure  to  comply 

with  water  pollution  control  regulations  have  to  be  evaluated  on 

a  case-by-case  basis.   In  general,  however,  the  firm,  employees, 

producers  and  input  suppliers,  and  the  community  would  suffer 

economic  losses. 

If  the  industry  upgraded  to  the  best  practicable  control 

technology,  the  additional  costs  incurred  would  not  likely  be 

reflected  in  higher  average  poultry  meat  prices  because  of  the 

relatively  small  share  of  Federally  inspected  output  accounted 

for  by  the  44  plants  with  no  treatment  or  primary  treatment  only. 

However,  these  plants  would  probably  have  to  seek  external  sources 

of  capital  to  subsidize  their  upgrading  since  a  majority  of  them 

are  small.   Failure  of  the  plants  to  comply  with  regulations  and 

potential  cessation  of  operations  would  have  no  longrun  impact  on 

industry  output  because  of  the  excess  capacity  in  processing  and 

the  expansionary  nature  of  the  poultry  meat  industry.   Cessation 

of  operations  would  cause  certain  groups  to  incur  economic  losses-- 

at  least  for  an  interim  period.   In  general,  however,  the  potential 

impact  on  the  industry  of  upgrading  to  the  best  practicable  control 

technology  appears  to  be  relatively  small. 

The  potential  economic  impact  of  the  industry  upgrading  to 

the  best  available  control  technology  is  much  greater.   The 

required  investment  of  the  best  available  technology  was  over 

twice  as  large  as  that  of  the  best  practicable  technology.   At 

the  expected  estimate  level,  industry  investment  was  $36  million 

for  the  former  and  $14.7  million  for  the  latter.   If  the  141  plants 

upgraded  to  the  best  available  control  technology,  average  annual 

operating  and  maintenance  costs  would  range  from  1.6  to  5.9  per- 

cent of  average  total  plant  costs  for  representative  broiler  and 

turkey  plants.   Relative  to  the  0.5  to  1.8  percent  range  of  the 

best  practicable  technology  level,  these  percentages  represent  a 

sizable  increase.   As  noted  previously,  because  of  narrow  industry 

profit  margins,  any  increase  in  cost  would  be  economically  signi- 

ficant 14/  and  would  likely  be  passed  on  to  consumers.   Effects 

on  poultry  meat  prices  are  difficult  to  project,  but  some  increase 

in  prices  could  be  expected. 

14 /   At  the  expected  estimate  level,  the  cost  of  the  best 
available  technology  would  be  0.64  percent  of  sales  for  broiler 
firms  and  0.46  percent  of  sales  for  turkey  firms,  compared  with 
0.21  and  0.14  percent  of  sales  for  existing  treatment.   In  1964, 
net  income  after  taxes  for  selected  chicken  processors  was  0.66 
percent  of  sales  and  1.08  percent  of  sales  for  selected  turkey 
processors  (6^)  . 
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Many  firms  of  all  sizes  would  have  difficulty  obtaining  the 
necessary  large  sums  of  capital;  some  would  have  to  turn  to 
external  low-cost  sources  of  capital.   Hence,  a  decision  to  in- 
vest in  wastewater  treatment  would  be  carefully  evaluated. 
Because  of  the  31-percent  share  of  Federally  inspected  output 
accounted  for  by  this  group,  potential  ramifications  of  these 
plants  not  meeting  effluent  limits  of  the  best  available  control 
technology  and  subsequently  ceasing  operations  would  be  serious 
in  terms  of  economic  losses  to  specific  groups,  including  higher 
product  prices  passed  on  to  consumers. 

The  large  capital  investment  required  by  the  industry  to 
construct  and  operate  the  best  available  control  technology — 
defined  here  as  extended  aeration--to  meet  specific  effluent 
standards  might  encourage  firms  to  seek  lower  cost  alternatives. 
In  contrast  to  constructing  a  specific  type  of  treatment  system- 
regardless  of  the  type--to  meet  increasingly  stringent  effluent 
limitations,  the  industry  might  make  changes  in  plant  practices. 

Plants  using  municipal  treatment  may  be  charged  higher  prices 
for  water  and  sewer  services  as  municipalities  attempt  to  make 
industrial  users  pay  their  share  of  municipal  treatment  costs. 
Higher  costs  and  surcharges  on  pollutants  will  provide  economic 
incentive  to  the  industry  to  reduce  water  use  and  wasteloads. 
Consequently,  all  plants  with  either  private  or  municipal  waste- 
water treatment  will  be  seeking  the  lowest  cost  alternative  for 
compliance  with  effluent  standards. 
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APPENDIX  TABLES 


Table  A-l. — 


Number  and  type  of  plant  responding  to  the  survey,  by 
region,  1970  1/ 


Type  of 
p  Ian  t 


Region 


North 
Atlantic 


Eas  t   :  West 
North  :  North 
Central : Central 


South 
Atlantic 


South 
Central 


Wes  t 


All 


■Numb  er- 


S laugh  ter ing .  . 


42 


48 


91 


118 


49    386 


Fur  the  r 

processing. . 

118 
63 

53 
32 

26 
16 

72 
35 

33 

15 

43 
39 

345 
200 

219 

127 

90 

198 

166 

131 

931 

1_/  A  plant  that  slaughtered  any  volume  of  poultry  was  defined  as 
a  slaughtering  plant  even  if  it  cut  up  or  further  processed  poultry 
A  plant  was  defined  as  a  cut-up  or  further  processing  plant  de- 
pending on  which  activity  produced  the  greater  annual  volume  in 
po  unds . 
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Table  A-2. — Location  of  poultry  plants  relative  to  municipal  limits,  by  type 

of  plant  and  region,  1970 


Type  of  plant 
and  municipal 
limits 

Region 

North 
Atlantic 

:  East   : 
:  North 
:  Central 

West 
North 
Central 

[  South 
'Atlantic 

"  South  \ 
[Centralj 

West 

:  All 

Slaughtering:        : 

"  IN  UITID  ci  ■ 

Within  limits 

20 

21 

46 

53 

q9 

34 

273 

18 

19 

2 

35 

IS 

11 

103 

Total 

38 

40 

48 

88 

117 

45 

376 

Further  processing: 

102 

50 

26 

5  3 

31 

37 

299 

11 

0 

2 

16 

2 

6 

37 

Total 

113 

50 

28 

69 

33 

43 

336 

Cut-up : 

59 

25 

13 

26 

14 

37 

174 

3 

6 

2 

9 

1 

2 

2  3 

Total 

62 

31 

15 

35 

15 

39 

197 

■   213 

121 

91 

192 

165 

127 

909 
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Table  A-3. — Source  of  water  for  poultry  plants,  by  type  of  plant  and 

region,  1970 


Type  of  plant 
and  water 
source 

Region 

North 
Atlantic 

:  East   : 
:  North  : 
: Central: 

West 
North 
Central 

.  South 
.Atlantic 

[    South  \ 
[Central] 

West 

:  All 

Slaughtering:        : 

27 
10 

1 

23 

16 

3 

5 

37 

6 

29 
49 
13 

15 
92 
11 

5 

36 

8 

104 

240 

42 

Total 

38 

42 

48 

91 

118 

49 

386 

Further  processing: 

19 

94 

:    1 

7 

42 

4 

1 

23 

2 

15 
52 

4 

3 

28 
0 

5 
37 

1 

50 
276 

12 

Total 

114 

53 

26 

71 

31 

43 

338 

Cut- up : 

:    5 
:   57 
:    1 

3 

28 
1 

2 

14 

0 

8 

27 

0 

1 

14 

0 

2 
36 

1 

21 
176 

Other 

3 

:   63 

32 

16 

35 

15 

39 

200 

:   215 

127 

90 

197 

164 

131 

924 

1/  Includes  plants  having  both  private  and  municipal  sources  and  plants 
purchasing  water  from  other  sources. 
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Table  A-4. — Source  of  waste 


treatment  for  poultry  plants,  by  type  of  plant 
and  region,  1970 


Type  of  plant 

and  waste 

treatment  source 

Region 

North 
Central 

:  East 
:  North 
: Central 

:  West 
:  North 
:  Central 

South 
[Atlantic 

South  [ 
[Central ] 

West  : 

All 

Slaughtering:        : 

25 
6 
2 
5 

21 

11 

6 

4 

2 
38 

6 

2 

40 

40 

7 

4 

14 
71 
2  3 
10 

11 

27 

8 

3 

113 

193 

52 
28 

Private-municipal- • 

38 

42 

48 

91 

118 

49 

386 

Further  processing: 

20 

80 

1 

13 

4 
40 

7 
2 

1 

21 

4 

0 

11 

4  2 

6 

in 

1 

2  5 
3 
3 

1 

28 

7 

6 

38 

236 

Private-municipal. • 

2  8 
34 

114 

53 

26 

69 

32 

42 

336 

Cut-up : 

3 
49 

;     2 

i     6 

2 
25 

1 
2 

2 

1  3 

0 

1 

h 

24 

0 

2 

2 

9 
0 
4 

3 
33 

0 
2 

1 8 

153 

Private-municipal.  • 

3 

17 

:   60 

30 

16 

32 

15 

38 

191 

.   212 

125 

90 

192 

165 

129 

913 
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Table  A-5. — Type  of  treatment  system  for  poultry  plants  with  private 
treatment,  by  type  of  plant  and  region,  1970 


Type  of 
plant  and 
treatment 

Region 

:  East   :  West   !„,:„,:       : 
North    M   .,    M   .,    South    South   T7       .,, 
,  :  North  :  North  :A  ,    .  •       :  West   :  All 

Atlantic  _   .   ,  „      .      ,  Atlantic  Central 

: Central: Central:        :       :       : 

Slaughtering:        : 

Anaerobic- aerobic   : 

Other  lagoon       : 
systems : 

5       6       10        1      3      16 
9       7       0      15        9      1      41 
4       6       1      13       3      3      30 

Activated  sludge...: 

10       0       1        0      0       2 
5       2       0       4        0      4      15 

Extended  aeration. . : 

0       0       0       7        10       8 
10       0       0       0      0       1 

25      21       2      40       14     11     113 

Further  processing:   : 

14       1       1       6        1      1      24 

Other  lagoon       : 

2       0       0       2        0      0       4 

Activated  sludge...: 

10       0       1        0      0       2 
12       0       2        0      0       5 

Extended  aeration. . : 

2       10       0        0      0       3 

Total : 

20       4       1      11        1      1      38 

Cut- up :             ! 

2       113        0      2       9 

Anaerobic- aerobic 
lagoons 

0       0       0       0        112 

Other  lagoon 

:     1       1       1       1       0      0       4 

Trickling  filter. . . 

:     0       0       0       1       0      0       1 
0       0       0       1       0      0       1 

Total 

3       2       2       6       1      3      17 

:    48      27       5      57       16     15     168 

1/  Defined  as  the  use  of  sedimentation  tanks  in  which  solids  and  floating 
materials  are  allowed  to  settle  before  effluent  is  discharged. 
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Table  A-6. — Poultry  plants  with  and  without  flow  away  systems  for  handling 
wastes,  by  type  of  plant  and  region,  1970 


Type  of  plant 
and  system 


Region 


North 
Atlantic* 


East 
North 


West 
North 


: Central : Central : 


South 
Atlantic 


South 
Central 


West 


All 


Slaughtering: 

With    flow   away« • • ■ 
Without   flow   away- 

Further  processing: 
With    flow   away* • • ■ 
Without    flow   away- 

Cut-up : 

With  flow  away- • • • 
Without  flow  away- 

Total 


33 

5 


18 
91 


13 
37 

197 


J5 

7 


12 
40 


1 

28 

123 


37 

10 


4 
19 


4 
in 


-Number- 

80 

9 


20 
42 


3 
23 


84     177 


110 

7 


2 

25 


2 
13 

159 


59 
9 


334 

47 


10     66 
27    244 


9     32 
21    132 

115    855 
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Table  A-7. — Coefficients  used  in  estimating  byproducts,  water  use,  and  wasteloads  of 

poultry  slaughtering  plants 


Variable 


Unit 


Byproducts:  : 

Blood  : 

Young  chickens :  Pounds 

Mature  chickens :  do. 

Turkeys ;  do. 

Other  poultry :  do. 

Offal  : 

Young  chickens :  do . 

Mature  chickens :  do. 

Turkeys :  do . 

Other  poultry :  do. 

Feathers  : 

Young  chickens :  do. 

Mature  chickens :  do. 

Turkeys :  do . 

Water  use:  : 

Young  chickens :  Gallons 

Mature  chickens :  do. 

Turkeys :  do. 

Other  poultry :  do. 

Cut-up :  do. 

Further  processing :  do. 

Wasteloads:  : 

BOD—  : 

Young  chickens :  Pounds 

Mature  chickens :  do. 

Turkeys :  do. 

Other  poultry :  do. 

Suspended  solids —  : 

Young  chickens :  do. 

Mature  chickens :  do. 

Turkeys :  do. 

Other  poultry :  do. 

Time  span  of  operation  2/ :  : 

Young  chicken,  mature  chicken,  : 

and  other  poultry  plants :  Days 

Turkey  plants :  do. 


Value  per  1,000 
pounds  1/ 


70 

70 

70 
70 

175 
170 
125 
140 

70 
70 

70 


2,198 

2,173 

1,700 

2,100 

500 

500 


8.2 
8.7 
8.0 
8.0 

6.3 
5.4 
5.0 
5.0 


234 
130 


1/  Live  weight  except  for  cut-up  and  further  processed  coefficients  which  are 
ready-to-cook  weight. 

2/   These  coefficients  are  based  on  a  maximum  of  260  operating  days  per  year.   We 
assumed  that  the  chicken  and  other  poultry  plants  operated  at  90  percent  capacity — 
0.90  x  260  =  234.   Turkey  plants  were  assumed  to  operate  at  50  percent  of  capacity — 
0.50  x  260  =  130. 

Source:   Environmental  Protection  Agency,  Industrial  Waste  Study  of  the  Meat  Pro- 
ducts Industry,  1971;  U.S.  Department  of  Agriculture,  Processing  Poultry  Byproducts 
in  Poultry  Slaughtering  Plants,  Marketing  Research  Report  No.  181,  1957;  and  industry 
contacts. 
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